Leptospira infection was diagnosed as the cause of 4 late-term equine abortions/stillbirths and 1 neonatal death in Louisiana. The most consistent gross and microscopic lesions were icterus and interstitial nephritis, respectively. Diagnoses were based on visualization of compatible spirochetes in Warthin-Starrystained sections of kidney, liver, and placenta. Confirmation by immunofluorescence was made in 2 cases.
Results
care. Case 4 was a full-term male Shetland pony fetus stillborn in late March and was the second abortion in a pasture.
Pathology. Gross pathologic findings are summa-Case 5 was a full-term Shetland pony fetus stillborn in early rized in Table 1 . Icterus was a consistent finding. Gen-April and was the fourth abortion in 2 wk in the same pasture eralized petechial and ecchymotic hemorrhages were as case 4. observed in cases 2, 3, and 5 and were most common Pathology. The fetuses/neonates were submitted for ne-in the lung (pleura and parenchyma), tracheal mucosa, cropsy to the Louisiana Veterinary Medical Diagnostic Laboratory or Department of Veterinary Pathology. Placentas were submitted with cases 2 and 3. Gross lesions were recorded, and tissues were collected for microbiology and in 10% neutral buffered formalin for histopathology. Formalinfixed tissues were dehydrated in alcohol, embedded in paraffin, sectioned at 6 µm, and stained with hematoxylin and eosin (HE). Sections of kidney, liver, and placenta (when available) were also stained by the Warthin-Starry method for spirochetes. Table  2 . Renal lesions were a consistent finding. Cortical interstitial edema was present in all cases, and fibrosis was present in 4 of the 5 cases (Fig. 1 brown pigment was associated with degenerating epi-283 heart (endocardium, epicardium, and myocardium), and gastrointestinal mucosa. Livers were friable and yellow to orange in cases 2, 4, and 5. Kidneys were yellow to tan in cases 3 and 5. Hearts were noticeably pale in cases 3, 4, and 5. No lesions were noted in placentas (cases 2 and 3). Histories accompanying cases 3, 4, and 5 indicated that mares had retained placentas. thelium in the lower cortex (Fig. 2) . Interstitial inflam- † Not available.
matory infiltration was present but mild in 3 cases and was characterized by occasional lymphoid aggregates in case 1 and scattered lymphoplasmatic cells and neutrophils in cases 4 and 5. Hepatocellular dissociation was striking in case 5 ( Fig. 3) and was mild and variable in cases 1, 2, and 4.
Nonsuppurative perivascular cuffing was present in the cerebrum of case 2 (Fig. 4) . The cuffs were primarily in white matter and composed of lymphocytes, plasma cells, and macrophages. Perivascular hemorrhage was present in brains of 3 cases (2, 4, and 5).
Petechial and/or ecchymotic pulmonary hemorrhages were present in cases 1, 2, 3, and 5 ( Fig. 5 ).
Placental lesions in case 3 consisted of scattered areas of cellular degeneration with luminal hemorrhage, fibrin, and occasional scattered neutrophils. In the placenta of case 2, there was congestion and possible fibrin thrombi but no inflammation or convincing degenerative changes.
Lymphoid necrosis (cases 2, 3, 4, and 5) or depletion (case 1) was present in follicles of spleen and/or lymph nodes. Plasma cells were present in cases 1 and 4.
Spirochetes were seen in Warthin-Starry-stained sections of kidney from all cases, liver from 3 cases, and . This lesion is characterized by rowhead) and occasionally contain orange material (arrow), presum-perivascular cuffs of lymphocytes, plasma cells, and macrophages. ably of hemoglobin origin. HE stain.
Only one foal had this lesion. HE stain.
both placentas (Table 2) . Spirochetes were numerous in the renal cortical and medullary interstitium and hepatic sinusoids of case 5 (Fig. 6 ). Organisms were present in moderate numbers in renal cortical and medullary interstitium of cases 1 and 3 ( Fig. 1 inset) . A few organisms were seen in tubules of cases 3 and 5. Organisms were infrequent in the cortical interstitium of case 2. Moderate numbers of spirochetes were seen in hepatic sinusoids of cases 3 and 4 but were rare in the kidney of case 4.
Microbiology.
No bacterial pathogens were isolated from any of the cases. Equine herpesvirus-l was detected in lung of case 3 by immunofluorescence. Spirochetes were observed in stomach contents of case 4.
Leptospira immunofluorescence was positive on liver from case 1 and pooled homogenate of liver, kidney, and lung from case 5 but was negative on kidney from case 2. Attempts to culture leptospires from kidney of case 2 and pooled tissue of case 5 were negative.
Serology. Reactions of varying titer against leptospira antigens were seen in maternal serum samples of cases 1 and 2 ( Table 3 ). The maternal samples of case 1 had highest titers against serovars autumnalis, copenhageni, and pomona but no significant changes in titer. The maternal samples of case 2 had an 8-fold increase in titer against Serovar pomona.
Discussion
Leptospires were considered to be the cause of the periparturient reproductive failures in these 5 horses. The pathologic changes in the fetuses/neonate varied from acute to chronic and indicate that the abortions/ neonatal death occurred after varying lengths of infection. Icterus and interstitial nephritis were the most consistent gross and microscopic changes, respectively, in these and previously reported cases. 2, 3, 7, 8, 13, 16 In the fetus with the most acute interstitial nephritis, i.e., edema but no fibrosis (case 5), hemorrhage, nephrosis, hepatocellular dissociation, and lymphoid necrosis were prominent. These lesions were milder or equivocal in cases with more chronic interstitial nephritis. Lymphoid depletion and plasmacytosis were prominent in lymph node and spleen of the fetus with the most chronic renal disease (case 1). Microscopic pulmonary Table 3 . Maternal leptospira titers. hemorrhage was seen in acute and chronic infections. Placental lesions were unremarkable.
Spirochetes were consistently found in histopathologic specimens of kidney, liver, and/or placenta stained by the Warthin-Starry technique. In the kidney, organisms were most easily found in the cortical interstitium and were most numerous in tissues of the case with the most acute lesions. In previous reports, spirochetes were found in 2 of 3 instances in which they were sought in histopathologic specimens. 3, 8, 16 Leptospira interrogans Immunofluorescent identification of the spirochetes as Leptospira was made in 2 of 3 cases. The submitted specimens were frozen tissues, and culture attempts for Leptospira were unsuccessful. Recommendations for specimen submission can be obtained from the NVSL in Ames, Iowa.
In the serological evaluation of 2 of the mares, there were reactions of varying titer against several leptospira antigens. This crossreactivity is commonly seen in animal sera, both in vaccinated animals and in those with leptospira infection. The high titers against serovars autumnal& copenhageni (Icterohaemorrhagiae group), and pomona in case 1 and the 8-fold increase in Serovar pomona titer in case 2 suggest leptospira infection. In the United States, Serovar pomona is the most common Serovar isolated from horses. 5 Antisera against Serovar pomona frequently crossreact with serovars autumnalis and icterohaemorrhagiae.
